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Komm'totepHi irpu Ta MynbTUMelia SK IHHOBAIIMHUN MiAXiJ 10 KoMyHikarii - 2023 /
Martepianu III BceykpaiHCbkOi HayKOBO-T€XHIYHOI KOH(EpEeHIli MOJOIUX BYECHUX,
acripaHTiB 1 cTyneHTiB, Oneca, 28-29 xoBtHsa 2023 p. - Oxeca, Bunapaunteo OHTY,
2023 p. — 270 c.

30ipHUK BKJIIOYA€E MaTepiajik JIONOBiAEH ydyacHHUKIB KOH(epeHLil, siki 00'efHaH1 3a
TEMaTHYHUMU HaNpsSIMKaM# KOH(epeHIii.

30ipHuUK OyJie KOPUCHUM SIK i (paxiBIiB 1 MPaliBHUKIB QipM, 3aiiHATUX B 00J1acTi
pO3pOOKHM Ta MPOCYBAHHS KOMIT'IOTEPHMX Irop, Tak 1 JJsi BUKIAJayiB, MAaricTpiB 1
CTYJIEHTIB BHIIMX HABUAJbHUX 3aKjiafiB, SKI HABYAIOTBCA 3a HampsMamu 1
CHELIABHOCTAMH MPOTPAMHOT0 3a0€3MEeUEHHs, KOMH'IOTEPHUX HAyK, KOMII'TOTEPHOI
IHXKeHepil, NPUKIAJHOI MaTeMaTuKu Ta oO0poOkM iHdopmalii, Oyae KOpHUCHUM
npodecionanam y chepax reimidikaiiii, kKibepcrnopry, CTPIMIHTY, BIpTyallbHOI peanbHICTI,
JIOTIOBHEHOT PpEANbHICTI, MITYYHOTO IHTEJEKTY, MAaIlMHHOTO HaBYaHHS, TeWMIi3aiiHy,
cayH/113aliHy.

PesynbraTi nmocnimkeHb y 30IpHUKY MPEACTABISIOTH COOOI CBOEPIAHUN 3pi3
Cy4yaCHOTO CTaHy CIpaB B IEpepaxOBaHMUX Trajy3siX 3HAHb, SIKHA MOXE JOMOMOITH SK
(1)aX1Bu;IM TaK 1 CTyJEHTaM YHIBEPCUTETIB CKJIACTU 3arajlbHy KAapTHUHY PO3BUTKY
KOMI'FOTEPHUX 1rop bl MYJIbTUME/(1A Ta MTOB'I3aHUX 3 HUMU MUTaHb.

HaykoBi mparii 3rpyrnoBaHi 3a HampsiMKaM# poOoTH KoH]epeHIli Ta HaBeleH1 B
andaBITHOMY MOPSIKY MPI3BUIL aBTOPIB.

Marepianu  (T€3U = JOMOBIAeH)  APYKYIOTbCS B aBTOPCBHKIM  pemakitii.
BiamoBiganpHICTP 3a SKICTh Ta 3MICT MyOJIIKaIii HECe aBTOP.

Marepianu mogaHo yKpaiHCHKOO Ta aHTIIIHCHKO0 MOBAaMH.
Penakrop 36ipauka Kotmuk C.B.

©O0paecbkuii HaI[lOHANBHUN TEXHOIOTTYHUH yHiBepcuTeT, 2023
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Competitive Advantage: Games that effectively implement temporal upscaling may gain a

competitive edge by offering improved performance on lower-end systems, broadening their appeal to a
wider audience [1].

However, developers must recognize and avoid some challenges:

Technical Complexity: Implementing temporal upscaling technology is technically demanding and
requires careful consideration of game-specific factors. This can increase development time and
complexity [1].

Artistic Vision: Striking the right balance between the advantages of temporal upscaling and the
artistic vision of a game can be complex, as the technology may alter the intended visual style and
experience [1,2].

Player Expectations: Developers must manage player expectations regarding visual quality and
performance, recognizing that gamers may have varying preferences and hardware capabilities [1].

In Conclusion:

Temporal upscaling technology has reshaped the computer gaming landscape by addressing the
age-old challenge of balancing graphical fidelity and performance. It offers smoother frame rates, reduces
hardware demands, and maintains visual consistency, significantly enhancing the gaming experience.
However, it is not without its challenges, including the potential introduction of artifacts, inconsistent
game support, and increased input latency.

Developers must carefully consider these factors when implementing temporal upscaling into their
games. As the gaming industry continues to evolve, understanding the nuances of temporal upscaling
technology is essential for both developers and players. By making informed decisions, stakeholders can
maximize their gaming experiences and contribute to the ongoing advancement of the medium.

LITERATURE
1. TEMPORAL UPSCALING - PAST, PRESENT, AND FUTURE [Electronic resource]:
https://gpuopen.com/gdc-presentations/2023/GDC-2023-Temporal-Upscaling.pdf
2. Gaming at Ultra Low Resolutions with DLSS - 240p and beyond [Video Resource]:
https://youtu.be/_gQ202CFKzA?si=TpbFzdg2D7 1rr9s

YK 004.8

MOBYJI0OBA 3ACOBAMM PYTHON HEMMPOHHOI MEPEXKI 1JIS1 AHAJII3Y BIATI'YKIB
KOPUCTYBAYIB IHTEPHET-MAT' ABUHY
[TOJIFOXOBUY B.I. (bpoluhovich2312@gmail.com)
KAITAH C.C. (s.s.kashtan@nuwm.edu.ua),
Binokpemiienuit cTpykTypHUil minpo3ain «PiBHeHChKkUi TexHIUHUN (haxoBuii konemk HarionansHoro
YHIBEPCHUTETY BOJHOTO IOCIOIAPCTBA Ta IPUPOIOKOPUCTYBAHHSD

V. pobomi oOocniodxicyemvcs nogedinka HAGUEHOI Npocpamu Ha KOpPUCMysaybke 66e0eHHs OAHUX
3acobamu 000amkogoi oOioniomexu Python — TensorFlow, nepesazamu saAxoi € kpawa e6i3yanizayis 6
nopieHAHHI 3 3aNbHOGI00MOT0 Gibniomexoro PyTorch, wo 0o36o.se po3pobHukam ninue Hanazo00xcysamu
ma eiocmedxcyeamu npoyec HagyamHs. Po3pobnenutl aneopumm GUKOPUCMAHO 0N AHANIZY GI02YKi6
KOpUCMY6a4ie iHmepHem-ma2asumy.

Beryn. B cywacHomy CBiTi MamlMHHE, a TakoXX TIJIMOMHHE HaBYaHHs, CTajl0 OCHOBHUM
IHCTpYMEHTOM BHUpILICHHS 3aBJaHHS 3 aHaji3y JaHUX, MOJENIOBAHHS Ta INPOTHO3YBaHHA. Y IbOMY
KoHTeKcTi Python, sxuii € ojHi€I0 3 HAUMOMYSAPHIIIKX MOB MPOTPaMyBaHHS, CTaB HE3aMIHHUM 3ac000M
JUISL TOCITI/PKEHHS 1 pO3pOOKH B raitysi IITYYHOTO IHTENEKTY.

OO0’ekTHBHA TMpPHYMHA, 10 OOYMOBIIOE IIMPOKE IMOIIUPEHHS Ili€i TeXHOJOrii B pPI3HUX cdepax
JIIO/ICBKOT AISIBHOCTI € 70 KiHIM 1ie He ycBimomuieHa [1]. OTox, MallMHHE HaBYaHHS — 1€ BEJIMKHUN

207



Mamepianu kongepenyii«Komn'votepHi irpu Ta myabTuMenia sik inHoBamifiHmii miaxin 10 komyHnikamii - 2023»

MIPO3AUT IITYYHOTO IHTENEKTY, II0 BUBYAE€ METOJIM MOOYIOBU aNrOPUTMIB, 3laTHHX HaBUYaTHCS Ha
Habopax gaHux [2].

IMocTanoBka 3axayi. Po3risineMo 3a1auy aHani3yBaHHS BiAT'YKiB KOPUCTYBadiB iHTEPHET-MarasuHy
1 IX XapakTepuCTHKa SIK MO3UTUBHUX UM HETaTHBHUX. MeTa NOCIIKEHHS IOJIATaE y CTBOPEHHI MOJei
MAIIMHHOTO HAaBYaHHA, SIKA MOXKE aBTOMATHYHO KiIacu(iKyBaTH BiI3MB KOPHCTyBada 3a TEKCTOBHUMH
MOBIIOMJICHHSIMH, KOTPi MOXXYTh HE CIIBIAJATH i3 HABYAIBHUMHU JaHUMH MammHu. g mporo mu
BUKOPHUCTOBYEMO Ha0ip MaHWX, SKUHA MICTUTh THIIOBI TEKCTOBI MOBIAOMIJICHHS Ta BIiINOBITHI O3HAKU
knacudikanii (Hamp., | — mo3uTHBHMIA BiATYK, 0 — HETaTUBHUHN BIATYK).

Bupimenns mocraBneHoi 3amayi 3AiHCHIOBAIOCS 32 JOMOMOTOIO J0AaTKOBOi 0ibmiorexkn Python
TensorFlow [3, 4], ska 103BOJIsS€ CTBOPUTH MOJIENb I BU3HA4YCHHS Kiacudikamii BIITYKiB SK
MO3UTHBHUX, TaK HeraTUBHUX. [|JIs1 IbOTO MU 33/1a€MO MMOYATKOBI HABYAJIbHI AaHI PO TUIOBI BIT'YKH 1,
HAaBYMBIIM MAalIMHY iX OLIHIOBAaTH 3a A0NOMOror ML-anroputMmy, o0 aBTOMATHYHO BHKOHYETHCS
Mertoaamu 016miotekn TensorFlow, mpoBoarMO po3paxyHOK TOYHOCTI Ta BI3yasli3yeMO HpPOLec HaBYaHHS
(nuB. puc. 1).

Has4anbHi gaHi

|

ML - anroputm

|

Tectosi gaHi —» Mogens

- - 5
! esynbrart
I TECTyBaHHA

— —

Puc.1. Bnox-cxema pobomu aneopummy 015 HAB4AHH MOOeNi MAUWUHHO20 HA8YAHHS

Jlictuar (pparmeHTy Koy, 1Mo BkiIo¥ae ML-anropuT 1 BIAMOBIA€E 3a MPOIEC HABUYAHHS MOJEII
Mae BUTJIAL:

#H## pymiiin Mmoaesti

tokenizer = Tokenizer(num_words=vocab_size)

tokenizer.fit_on texts(texts)

sequences = tokenizer.texts_to_sequences(texts)

padded_sequences = pad_sequences(

sequences, maxlen=max_length, padding="post’, truncating="post’)

X_train = padded_sequences

y ‘train = np.array(labels)

model = keras.Sequential([

keras.layers.Embedding(vocab_size, 16, input_length=max_length),
keras.layers.Flatten(),

keras.layers.Dense(16, activation="relu’),

keras.layers.Dense(1, activation="sigmoid’)

)

model.compile(optimizer="adam’, loss='binary_crossentropy’,

metrics=['accuracy")

model.fit(X_train, y_train, epochs=deep_wall, batch_size=batch_size)

Komn'tioTepHe Mo/ie/IlOBaHHSA NPOIIECY MAIIMHHOTO Ta ITMOMHHOIO HAaBYaHHS 3/IIIICHEHO 3a TaKuX
napameTpiB: HaBuanbHi JgaHi = ["yxe xopomwuii npoxaykr", "Ilorana skicTe, HEe pPEKOMEHIYIO",
"ITpexkpacuuit BubGip", "Ilorano, BTpatuB rpomi", "Bce mob6pe", "Uynmosmii npoaykr", "Benuka
po3uapoBaHnicTs", "Pekomenayto iHmmum", "Jlyxxe 3amoBonenuit”, "Hyauuii npoxykt", "3pobite kpaie",
"T'ipmmit Bubip", "Binminuuii cepsic", "I'pomi Ha Bitep", "Cnpasxniil menesp”, "Heriguuit mpomaykt",
"He motpibuo"], kmacudikamis = [1, 0, 1,0, 1, 1,0, 1, 1, 0, 0, 0, 1, 0, 1, 0, 0], po3mip cmoBHUKA CIIiB =
10000, makcumanbHa JOBXKHHA TeKCTY = 10, po3Mip makeTy A HaBYaHHS = 2, KUIBKICTH mapiB = 15.
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To enable the following instructions: SSE SSE2 SSE3 SSE4.1 SSE4.2 AVX AVX2 FMA, in oth

Epoch 1/15

9/9 [ ] - 1s 4ms/step - loss: ©.6899 - accuracy: 0.5000
Epoch 2/15

9/9 [ ] - ©s 3ms/step - loss: 0.6833 - accuracy: 0.6111
Epoch 3/15

9/9 [ ] - @s 3ms/step - loss: ©.6774 - accuracy: 0.7222
Epoch 4/15

9/9 [ ] - ©s 3ms/step - loss: ©.6717 - accuracy: 0.7222
Epoch 5/15

9/9 [ ] - 9s 2ms/step - loss: ©.6644 - accuracy: 0.7222
Epoch 6/15

9/9 [ ] - ©s 3ms/step - loss: ©.6561 - accuracy: 0.8333
Epoch 7/15

9/9 [ ] - @s 3ms/step - loss: ©.6473 - accuracy: 0.9444
Epoch 8/15

9/9 [ ] - s 2ms/step - loss: ©.6336 - accuragy: 0.9444
Epoch 9/15

9/9 [ ] - @s 3ms/step - loss: ©.6186 - accuracy: 0.9444
Epoch 10/15

9/9 [ ] - s 2ms/step - loss: 0.6018 < accuracy: 1.0000
Epoch 11/15

9/9 [ ] - @s 3ms/step - loss: ©.5822 - accuracy: 1.0000
Epoch 12/15

9/9 [ ] - ©s 3ms/step - loss: @8.5573 - accuracy: 1.0000
Epoch 13/15

9/9 [ ] - @s 3ms/step - loss: ©.5270 - accuracy: 1.0000
Epoch 14/15

9/9 [ ] - ©s 3ms/step - loss: ©.4951 - accuracy: 1.0000
Epoch 15/15

9/9 [ ] - @s 2ms/step - loss: ©.4574 - accuracy: 1.0000
1/1 [ ] - @s 1@5ms/step

Tekct: Heriguui mene, ImoBipHicTb no3uTuBHOrO BiAryky: ©.35010483860969543
TexkcTt: lNoravo, ImoBipHicTb no3uTuBHOrO Biaryky: 0.35868048667907715

Tekct: He noTpibuuii, ImoBipHicTeb no3usmBHOrRO Biaryky: ©.3718576431274414
Tekct: “ygmoewii, IMoBipHicTb MO3UTMBHOrO BiAryKy: 0.5507633090019226

Tekct: Oydpno, ImoBipHicTb mozuTuBHOro BiAaryky: ©.33955177664756775

TekcTt: lNomunaeTbcA 4acTo, IMoBipHicTb no3uTMBHOrO Biaryky: ©.46663999557495117
TekcT: Po3yapyBaHHA, ImoBipHicTb no3uTuBHOro Biaryky: 0.46663999557495117

Puc.2. Pesynomam pobomu aneopummy mMooeni MAuuHHO20 HABYAHHSL

Pesynmprar poboTn anroputMy MoAeTl MAaIIMHHOTO HABYaHHS 3a LUX JAHHUX IIPEJICTABICHO Ha
pucyHKy 2. Takox, Ha pUCYHKY. 2 BioOpaXeHO TPOTPEC TOYHOCTI 3 KOXKHUM HOBUM HIAPOM TIIMOMHHOTO
HaBYaHHS, IO Ja€ MiIBUIICHY TOYHICTh IPU BBEJCHHI TECTOBHX JIAHHX.

BucnoBku. IIpoBegeHe NOCIPKEHHS JEMOHCTPYE NUHAMIKY 3MIHM TOYHOCTI HaBYEHOI MalIMHU
IpH BBOJI HAaBYAJIbHUX JaHUX. 3 IUIMHOM 4Yacy 1 HOBUM IapoM TJIHMOWHHOTO HaBYaHHS MOJEIb
CaMOBJIOCKOHAJIFOBAJIaCh, MIABUIIYIOYM TOYHICTh, 1 BXKE€ Ha JecsaToMmy mmapi mokaszanma 100% ycmix y
HaBYaHHI. A BJXe Ha TECTOBHMX BIIr'yKaxX MOJIEJb MiATBEPANIIa CBOE HABUAHHS BU3HAYMBIIH THUII BIATYKY 3
HMOBIPHICTIO.

Takum uyuHOM, pO3poOJeHY MOJENTh MOXHA 3aCTOCYBATHM Ha MPAKTUL MPH OI[HIOBAHHI THUITY
BIILYKYy KOpHCTyBada B IHTEPHET-MarasuHi, a TaKOX MOYXHa MOJICPHI3yBaTH 10 BHUKOPHCTaHHS Yy
COINaIbHUX MEPEKax.

CITMCOK BUKOPUCTAHOI JIITEPATYPU
[1] LC.Kymp ta C.C.Kammras, "JIocniukeHHs Ta aHAIi3 3aCTOCYBAHHS CIIAHKOBHX 1 ITYYHUX HEHPOHHHX
Mepex", 30ipuuk naykosux mamepianie LXXIV Mixcnapoonoi naykoeo-npakmuynoi inmepnem-
Kougepenyii «Cyuacni euknuxu ma npoonemu naykuy (15 nucmonaoa 2021 p., m.Piene), U.1, C. 233-235,
Pigne: el-conf.com.ua, 2021, URL: https://el-conf.com.ua/wp-content/uploads/2021/11/a5-Pisue_1.pdf
(mata 3BepHeHHs: 19.09.2023).
[2] Machine Learning, ML, URL.: https://www.it.ua/knowledge-base/technology-innovation/machine-
learning (nara 3BepHenHs: 19.09.2023).
[3] All symbols in TensorFlow 2, URL.: https://www.tensorflow.org/api_docs/python/tf/all_symbols
(mara 3BepHeHHs: 19.09.2023).
[4] Keras vs Tensorflow vs Pytorch: Key Differences Among Deep Learning, URL.:
https://www.simplilearn.com/keras-vs-tensorflow-vs-pytorch-article (nara 3sepaenns: 19.09.2023).

209



